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I. INTRODUCTION 

Leptoquarks (LQs) are scalar particles which carry both baryon and lepton numbers [l|. 
They appear in gauge theories with “unified” gauge groups, such as Pati-Salam model, 
SU{5) grand unification, etc. 

Since LQs are strongly interacting particles which can decay semileptonically, their masses 
are strongly bounded by the LHC experiments, such as ATLAS and CMS. For the third- 
generation scalar LQs, the ATLAS group excludes the mass in the range /ulq < 625 GeV 
and 200 GeV < tulq < 640 GeV at 95% confidence level (G.L.) based on their 8TeV data, 
assuming 100% branching fractions into bur and tUr, respectively j^. On the other hand, 
the GMS group had reported various 8 TeV bounds at 95% G.L. on /ulq as /ulq > 740 GeV, 
ruLQ > 650 GeV and mLQ> 685 GeV with assumptions of 100% branching fractions into for, 
tuT and tr, respectively [sl, 1^. 

We note that the GMS excess of eejj and eujj can also be interpreted as a signal 
of the first generation LQ with mass about 650 GeV. An example of detailed study of LQ 


models for the excess can be found in 


6 |- 


In the standard model (SM), lepton flavor violating (LFV) Higgs decay channels are 
absent at tree level and highly suppressed by small neutrino masses and the GIM mechanism 
at loop level. Therefore, once they are observed with sizable branching fractions, they 
indicate a clear signal of new physics beyond the SM. The GMS collaboration reported the 
LFV Higgs decay branching fraction, using the 19.7 fb“^ of y/s = 8 TeV, 

B(h ^ ^t) = (0.84i|i;g)%, (I.l) 

which deviates 2.4 ct from zero [^. Here, fir means the inclusive final state consisting of 
and Although recent ATLAS measurement, using the 20.3 fb“^ of ^/s = 8 TeV, 


^/xr) = (0.77 ±0.62)%, (1.2) 

does not show a significant deviation from the SM jsl, it is at least consistent with the 
GMS result. If confirmed by the future data at LHG Run H which can probe down to 
~ 10“^, it would be a clear signal requiring new physics beyond the SM. There are several 
model-independent j9-21| and also mo del-dependent studies 
deviation. 


22 


38] to accommodate this 
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The theoretical and experimental sensitivity of the anomalous magnetic moment of the 
muon, i.e. (gf—2)^, has reached to probe the electroweak scale. State of the art calculations in 
the SM cannot explain the experimental result, and there is about 3a discrepancies between 


them 


39 


4Q|: 


Aa^ = a;fP - = (299 ± 90 to 394 ± 84) x 10 


-11 


(1.3) 


which also calls for new physics models. 

In this paper we consider a LQ model as an explanation of the LFV Higgs decay, h —)■ /rr 
and muon {g — 2) anomaly. Considering the proton decay constraints, only two types of 
SU{2)l doublet leptoquarks are favored. We assume both of them are realized in nature. 
We first show that a strong constraint from t~ —)■ p “7 can be alleviated significantly due 
to cancellations between the top and bottom quark contributions.^ We show that there is 
allowed parameter space to accommodate the h —)■ pr anomaly and {g — 2)^. A smoking gun 
signal which distinguishes our model from other models would be the direct LQ production 
at colliders. A promising signature at the LHC is the pair production of LQs decaying into 
a quark and a lepton, where the decay pattern is so characteristic. Especially, components 
with +2/3 electric charge, named as Yi and I 2 later, should be relatively light and couple 
to the bottom quark, the electron and the muon for the explanation of the excess in h —)■ /rr 
and the muon {g — 2) with circumventing the bound from t~ —)■ +“ 7 . Therefore, the smoking 
gun hnal states in our model are bbT~T^ and bbfi~fi'^. 

The paper is organized as follows. In Sec. m we introduce our model. In Sec. m we 
consider t~ —)■ /i “7 constraint. In Sec. HVl we consider h ^ signal. In Sec. |Vl we show 
that we show that we can accommodate {g — 2)^. In Sec. IVIl we summarize and conclude. 


II. THE MODEL 


Among the possible LQs whici have renormalizable interactions with the SM fermions. 


only R 2 and R 2 in the notation of l|] do not have pro 
decay within renormalizable perturbation theory 


em with the constraint from the proton 


4l| . They are in the representation 


/?2(3,2,7/6), i?2(3,2,l/6). 


(H.l) 


^ Note that similar discussions in the context of LQs are found in 30 
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in the SM gauge group SU{3)c x SU{2 )l x U{1)y-‘^ 

Assuming both of them exist in nature at renormalizable level, they interact with quarks 
and leptons via the interaction Lagrangian 

C = + (II.2) 


where we have suppressed color indices and e (= is the two-by-two antisymmetric matrix 
with = 1. The scalar potential is given by 


+ Xh\H\^ A2|-R2|^ + ^21-^21^ + Aj/ijI-ff PI-R 2 P + Xhr\H\‘^\R2\‘^ 

+ Xh 2 RIhH^R 2 + Xh 2 RIhH^R 2 + (^X^i.RlHR 2 e H + h.c.) , (II.3) 


where if (1, 2,1/2) is the SM Higgs doublet. R 2 and R 2 fields can be decomposed into SU (2 )l 
components, 


R2 = 




(11.4) 


After the Higgs gets vacuum expectation value (vev), v (~ 246 GeV), we can write 


H = 


+ h) 


( 11 . 6 ) 


in the unitary gauge. Then, the masses of V and Z are given by 

= (^2 + lA^^Rt>^ m| = + y ^ hrv ^ + IahjW^. 


( 11 , 6 ) 


The mass terms of Y and Y are written as 

,2 I 1 \ I 1 


CraassiY,Y) = - yt yt 


/^2 + 2^HRV + 2^H2V^ 


AA ■ 
2 


1^2 + 2^HRV^ 



(11.7) 


^ In the case of non-S'{7(2)L-doublet LQs, we can write down gauge-invariant dimension-four operators 
generating rapid proton decay. The SU{2)l doublet ones do not allow such dangerous operators at 
renormalizable level. However, as discussed in [b, 411, constraints from dimension-five effective operators 
(generating proton decay) are still severe, where tolq should be greater than around 10^ TeV even when 
the cutoff scale is equal to the Planck scale. A remedy for reducing mug is to introduce a new symmetry 
prohibiting the operators. In this paper, we do not consider constraints from the proton decay caused by 
higher dimensional operators. 
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The mass eigenstates, Yi,Y 2 (with the electromagnetic charge +2/3) are mixtnre of Y and 
Y with mixing angle ay, 




= 0 



( 11 . 8 ) 


where cy = cos ay , sy = sin ay. 

As we will see, large ay and large mass splitting between V and 1/ are favored to satisfy 
the experimental constraints and also to enhance h —)■ /xr. Concretely speaking, the relation 
my. ~ my/6 will be imposed to avoid the bonnd from t~ —)■ /i “7 natnrally with sizable 
conplings, which are reqnired for explanations of the excess in h —)• pr. 

Here, we look into the mass matrix in Eq. flll.Tj) and discnss whether we can realize the 
mass hierarchy as my. ~ my/6 with a large mixing in ay in onr setnp. A key point is that 
the (1,1) component of the mass matrix is rephrased as my + \\h 2 v‘^- Then, when the 
following relations are realized. 


my, Xh2v‘^ > XraixV^, lA + -^Xhrv‘^, (II.9) 

and a cancellation occnrs between my and \Xh 2 v‘^ with a negative Xh 2 -i the relation my. ~ 
my/Q {i = 1,2) can be realized. In addition, if the off-diagonal terms are comparable with 
diagonal ones, a large mixing angle in ay is expected. For example, if the (1,1) and (2,2) 
components are of similar size with ~ 0{1) TeV^ and Amix ~ 10, we get my-^ 2 ^ 0.7 TeV 
and a maximal ay, which can obviously avoid the current direct search bound on third 
generation LQs. However, when my is multi TeV, a realization of such cancellation between 
my and ^Xh 2 'v'^ would get to be nontrivial within perturbative Xh 2 - To further enhance 
mass difference between V and V and/or the mixing angle ay, we can implicitly assume 
additional contributions via higher dimensional operators such as 


^rIhH^R 2, ^RlHR2eH, 

A ^ A ^ 


(II.IO) 


where </> is a new singlet with a large vev as (0) > A. 

Although there is no apparent symmetry which leads to the mass ratio my. ~ my/6, 
the UV complete grand unified theory (GUT) or flavor theory into which our low energy 
effective theory is embedded have larger symmetry and we expect they guarantee the mass 
ratio without hne tuning. The high energy theory will also generate the dimension-hve 
operators in flH.lOj) . 
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FIG. 1: Feynman diagrams for r —>• // 7 . The photon line can be attached to any charged 
particles, and there are four possibilities. 

Finally, we comment on the case with a small mixing angle ay, which corresponds to 
the possibility that no sizable cancellation occurs between the terms my and \\h 2 v‘^- Even 
in this case, (at least) one mass eigenstate can be light as the relation my. ~ my /6 being 
fulhlled. But, as we will see in Sec. m we should accept a larger hierarchy between two 
leptoquark couplings to circumvent the bound from t~ —)■ /i“ 7 . To make matters worse, as 
discussed in Sec. m such hierarchical couplings are inappropriate for explaining the excess 
in h ^ fiT. 


III. T —>■ p 7 

In this section, we consider the constraints from the charged lepton flavor violating pro¬ 
cesses. Since we are interested in 2 t-)- 3 transitions, we restrict ourselves only to t~ —)■ /r “7 
decay. Our study can be applied to other LFVs, such as e~ or t~ e~ transitions, 

similarly. However, we assume they are sufficiently suppressed by small LFV couplings. 

The effective Hamiltonian for t~ —)■ p “7 is written as 


Tfeff = Cl + Cl (HI.l) 

where Cl are Wilson coefficients and (= d^A^, — dyA^) is the photon held strength 
tensor. 

The Feynman diagrams for t~ /i “7 are shown in Fig. [H We note that in our model, 
the chirality hip appearing in fllH.ip can occur inside the loop. Therefore the amplitudes 
can be proportional to rrit or m?, instead of small masses from the external lines, m,- or m^. 
This is the main reason that this LFV process becomes a very strong constraint in ordinary 
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third generation LQ models. 

The Wilson coefficients can be calculated from the diagrams in Fig. [1] 


N e 


^ 327r2m^ 


^ 327r2my. 


i=i ,2 


I ^32*^33* 


+ Xf*Xfmr'^ ^ 

{xfXf*Olm, + Xf*XfO%m^) ( - + h,iy,)) 


■^hiVj) + -^J2\yj 


Cl = 


N,e 


327r2my 


(Af*Afm^ + Af Af*m,) [^h{x) + + Af Afru*(^^12(0:) + ^^2(2:)) 


E 

i=i ,2 


Nr.e 


327r2my. 


(\f\fOlm„ + Af Af Ofjm,) ( - C(yj) + \.h 


+ Af AfO„ 




( 111 . 2 ) 


where W = 3 is the color factor, x = rnf/rriy, and i/i = ml/rnYy The loop functions are 
obtained to be 

2 + 3a: — 6 a:^ + a:^ + 6 a: log x 


Ii{x) = 
Ji{x) = 
hix) = 
J2{x) = 


12 ( 1 -a:)4 

1 — 6 a: + 3x^ + 2 a:^ — 6 a:^ log x 
12 ( 1 -a:)4 ’ 

—3 + 4a: — a:^ — 2 log x 
2(1 -a:)3 ’ 

1 — + 2x log X 


2 ( 1 -x)3 

The branching ratio of r“ —)■ /a “7 is then 

Triml - W?Y 


(III,3) 


B(t -t y ^) = 




(iQt+iczr). 


(III.4) 


where r^- = 87.03 fim is the lifetime of r. The current experimental bound is 42| 


B{t ^ /a 7 ) < 4.4 X 10" 


(III.5) 


This corresponds to 


\ci\^ + \ci\^< 


4.75 X 10 
GeV 


-10 \ 2 


(III.6) 
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FIG. 2: Contour plots for which is required for exact cancellations of t~ —>■ in 

(my 2 , )-plane through Eq. (IIII.Th . From top-left to bottom, the sine of the mixing angle sin ay 
is chosen as l/\/2, 0.3 and 0.2, respectively, my is set as my = Gmyj and my^ is formulated as 
my^ = amyj by use of the factor a, where the range [ 1 . 1 , 6 . 0 ] is considered in the three plots. 


For the discussion of t~ we assume G2 = 0 for simplicity. If we consider a single 

leptoquark contribution from V, B{t~ —)■ /i“7) gives lower mass bound 0.85, 3.7,14,42 TeV, 
for Ag^ = 0.001,0.01,0.1,1, respectively, where we took A^^ = 0.35. With these parameters, 
we obtain too small contribution to h —)■ /ir as was noticed in 301. 
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Since we introduce both R 2 and R 2 -i we can have diagrams with the chirality flip inside 
the 6-quark loop, which generate terms proportional to rUb- The Yi — h contributions are 
naively expected to be smaller than V — t contribution by factor mb/rrit ~ 1/35. However, 
since proportional to rrif/m^Q (/ = t, 6) as can be seen in flIII.2l) . if my. ~ my/6, 

cancellations between t and 6 contributions can occur naturally. Note that a nonzero mixing 
between Y and Y is mandatory for a natural cancellation since in the limit sin ay —)■ 0 
the contributions being proportional to rUb turn out to be zero. Neglecting small terms 
proportional to m,- or m^, an exact cancellation in C]^ occurs when the following condition 
is held. 


^32=(= 

^32* 


~ Oli02i 


mb 


2=1 




mtXmyJ +^l2{.x) + \J2{x) 


(III.7) 


In Fig. [21 the values of the ratio (A^^/A^^)* which are required for exact cancellations of 
T~ — )■ /r“7 are shown as (my 2 , myj-planes through Eq. fllll.TD with the three choices of the 
sine of the mixing angle sin ay as l/\/2, 0.3 and 0.2.^ Here, my is set as my = 6 my^ and my^ 
is formulated as my^ = amy 2 by use of the factor a, where the range [1.1, 6.0] is considered 
in the three plots. Note that in the case that my^ and my 2 are completely degenerated, 
the two contributions being proportional to m^ are exactly canceled out between them and 
no cancellation mechanism works in t~ — )■ /i“7. Here, almost all the shown regions in 
Fig. [2] (where sin ay is greater than 0.2), the target values of the ratio greater 

than 0.05, which means that we can adjust naturally the two couplings for realizing the 
cancellation. However, as we will see in the following section, when the ratio {X^/X^)* gets 
to be small, it is hard to explain the excess of 6, —)■ fir. 

The Wilson coefficient C]^ can be rewritten in terms of the ratio in (1HI.7p . which we will 
dehne as (A^^*/A^^*) 

cancel; 


Nre 






2{X) 




1 - 


\32* / \ 32* 
Ar / A,. 


\32* \ \32* 

'^u \ / cancel 


(III,8) 


This equation shows again that, if A^^*/A^^* = (A^^*/A^^*)cancel, = 0. We can consider 

a deviation from the exact cancellation by introducing 6 in such a way that X^^*/X^* = 
(A^^*/A^^*)cancel(1 “ ^)- Then we can take 6 as a degree of required tuning for cancellation 


^ Note that the sign of sin ay is not important. We can compensate a negative sign by flipping the sign of 
the coupling or Af. 
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2 a favored region for -* fir 



FIG. 3: The blue region shows the 2a favored region for h —in (my, Aconv)-plaiie, where 
Aconv = The black contours indicate degrees of the fine tuning defined around Eq. piI.SD 

in percentage terms. 

in T~ /U“ 7 . In Fig. |3l the black lines show a constant contour plot of S in (my, Aconv(= 
|A^^Ag^|))-plane in percentage terms when we take the upper limit on (with C'l = 0) 
in Eq. fllll.OD . The plot shows that we need hne-tuning at the level of 0.1% to explain the 
excess of h ^ pr consistently. 


IV. HT 

The lepton flavor violating Higgs decay is evaluated from the Feynman diagrams shown 
in Fig. m The divergence in diagram Fig. |4](a) cancels those in Fig. Il](c), (d), and the total 
result is hnite, generating the dimension-four effective operators 


'Hefr(h-)■/xr) = h^{CRPR + CLPL)r + H.c. 


(IV. 1) 


The dimensionless effective couplings Cr^l are calculated to be 


n — \ 32* \ 33* 

IOtt^u 


4cd(n, Th) + /a(G, Th) - XHR^hin, Th) 


m 


V 
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FIG. 4; Feynman diagrams of one-loop correction for — fi — t vertex. 


J2OMi\labMSi)+Ia{0,S,) 


'd '’^'e 
2 


IOtt^z; I 

1=1 


02i0ij(0^A0)ji — ^Ib2{sij, Sj) >, 

i,j=l ^Yb 


Cr = -AfA 


23 \ 33 


IGtt^u 


/acd(r't, rft) -A lain, Th) - XHX—hin, Th) 


m 


V 


X 23 \33 

levr^i; 


- '^^02i0ii labc(0, Si) + la(0, Si) 

I z=l 


y] 02i0ij(0'^A0)ji^-Ib2(sij, Sj) >, 

ij=i 


with Tt = mf/my,rh = ml/my, Si = ml/rriy., Sij = mY./rriY,^ and 


(IV.2) 


(IV.3) 


A = 


XhR -^mix 

'^mix Xhr 


(IV.4) 


Note that the coupling combinations, A^^*Ag^* and A^^*Ag^* in Cr; Ag^A^^ and Ag^A^^ in Cl, 
are also found in the terms in C]^ and 6*2 for describing primary contributions to r“ A^~7, 
respectively. But here, no sizable cancellation emerges between terms being proportional 



















12 


to rrit and rrih when we adjust parameters for realizing the cancellation in t~ /i~7- We 
ignore the apparently irrelevant terms being proportional to or m^, which arise from 
chirality flips in the external lines. The loop functions are 


hcdin, Th) = ---2 [dx] log Xs + (1 - X3)rt - xiX 2 rh - ie 


+ dx log X + (1 — x)rt — ie 

Jo 

XlX2rh - Tt 

X3 + (1 - x^Yt - XiX2rY 

1 


Ia{rt,rh) = J [dx] 

hirt,rh) = j [dx] 
Ib 2 {sij,Sj) = / [dx] 


1- X3 + X3rt - xiX2rY 
1 


(IV.5) 


XiSij +X2- XiX2Sj ’ 

where J[dx] = dxi dx 2 dx 3 6{l — xi — X 2 — X 3 ) and e represents an inhnitesimal 
positive value.The form of the partial width is described by use of the Wilson 

coefficient Cr and in Eq. fllV.ip as 


h—Vfjj T"^ -I yo 

Ibnrrih 

with the kinetic factor 


[{ml -ml- ml) {\Cr\^ + \Cl\^) - 2m,m^ {CrCI + ClC*r)] ,(IV.6) 


. I, 2{ml + ml) (ml-ml)^ 
P = \ 1 -^-^-^-, 


mt 


(IV.7) 

■h ™s 

while that of the conjugated process is straightforwardly obtained by the replace¬ 
ments Cr —)• and Cr -p- C^. The inclusive width T/j^^.^ is simply dehned as 


T/i^/ir ^h—>fj,~T+ T ^h—^fi+T~ • 


(IV.8) 


We use the value T™ = 4.07 MeV in mt = 125 GeV reported by the LHC Higgs Cross 
Section Working Group |43| for evaluating B{h —)■ /rr) in our model. 

In the following analysis, as we did in the t~ —)■ in Sec. IIIIl we adopt the assumption 

of Cr = 0. Among many terms in flIV.2p . the two terms in the hrst line, he., the top-quark 
contribution in Fig. Il](a) dominates and we ignore the bottom-quark contributions in the 
following numerical estimation. In Fig. IH we show the 2a range to explain the excess in 


^ When X is real, the relation log [X ± ie] = log [|X|] ± iirO {—X) with the Heaviside theta function 0 is 
useful. 
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h ^ fiT shown in Eq. Oi in {rfiYf A^onv) plnno, whoro A^onv — "^e I* sot ^ur I? 

which is the coupling of the subleading term in Eq. flIV.2p with the suppression factor 
v^jmy. Here, an upper limit on Aconv is estimated as (A^^Af )|max = ((A^^^/Af )A^^Af )|max - 
0.25 • dvr • 47r ~ 40, where 0.25 means a typical maximal value of the ratio (A^^/A^^) shown in 
Fig. [2] (when my is multi TeV and sin ay = l/\/2), and dvr comes from perturbative regime 
in A^^ and Ag^. 

Combining Fig. |2]and Fig. [3l we can see that it is possible to explain the excess shown 
in Eq. a in our scenario. At hrst, we will remember the relation in the LQ’s masses, 
my. ~ my/6 for ensuring natural cancellations between A^^ and in r” —)■ When we 

request the (exact) cancellation in t~ /U“7, as shown in Fig. m the ratio {X^/X^)* should 
be smaller than unity. Considering a typical scale of my is more than a few TeV through the 
relation my. ~ my/6 and the latest LHC bounds on myq, as a rough estimation, Agonv needs 
to be larger than around ten. Taking into account the bound via perturbativity Ag^ < 47r, 
roughly speaking, A^^ should be greater than one through the dehnition of Agonv Following 
this property, we should think about the property of the ratio {X^/X^)*. Roughly, greater 
than 0.1 is required for realizing the above inequality A^^ > 1 within the region where A^^ is 
still perturbative {X^ < dvr). This means that the mixing angle ay should be large to some 
extent since when ay becomes far from the maximal case, the region with {X^/X^^)* > 0.1 
shrinks or disappears.^ 

As an example, we can satisfy t~ constraint, with {my^my^^my^) = 

(3.6,0.9,0.6) TeV and sincty = l/\/2 leading to X^/X^^ ~ 0.15. If we take A^^ ~ 10 
and Ag^ ~ 4, we get Aconv ~ 6, which can explain the central value shown in Eq. a. 


V. (9-2), 


The anomalous magnetic moment of the muon has been measured to 0.5 ppm level 




a;fP = 116592080(63) x 10"^^ (V.l) 


® It is possible to modify the mass relation my ~ my/6 without caring about the difference between 
and A^^. When my is heavier than the case following my ~ my/6, the top contribution in t~ — >■ 
decreases and the ratio {X^/}?^)* can get to be large, which means that larger A^^ would be realizable. 
On the other hand, however, a large my suppresses the process h —>■ 
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Theoretical calculation in the SM has similar precision 451 


= 116 591785(61) x 10 


-11 


(V.2) 


The discrepancy 


Aa^ = a“P - a™ = (295 ± 88) x 10 


-11 


(V.3) 


is believed to come from new physics contributions. 

However, we should also keep in mind that there is a possibility that the discrepancy 
(or part of it) comes from underestimated uncertainties in hadronic part, for example, in 


hadronic light-by-lig’ 


dispersion relations 


it scattering. Lattice calculations 46l-l48| as well as calculations using 


49 


3 will reduce the hadronic uncertainties in the future. 


In our model the leptoquark contribution to {g — 2)^ is given by 

r + r) + I^e(Af Af)mt(^^/2(a;) + ^J2ix) 


^ Ncirin 


NcTTI^ 


1 = 1,2 


STi'^mY. 


lAe^l Ojj + \Xf\ (^ —-Ii{yj) + 


Re{\^^\l^)0ij02jmb(^ — -hiUj) + -^ 2 ( 1 /^)^ 


(V.4) 


the loop functions are given in (IIII.3D . We notice that, if we set —)■ 0 in in Eq. flIII.2p 

and inside the square brackets in Aa^ in Eq. flV.4p . Aa^ is exactly proportional to as 


Aa„ = -LV Acl. 


(V.5) 


e Af"^’ 

where we assumed all the couplings are real. If we use the current upper bound of in 
(1III.6I) . we get 

A23 


- 11 \ ''e 


Aa^ -(66.3 X 


AF' 


(V.6) 


Therefore we see that, if —7 < Ag^/Ag^ < —2, we can explain the muon (^f — 2)^ with ±2 ct 
accuracy. 

Since in our case the Yukawa couplings to explain h ^ pr and {g — 2)^ are rather large. 


one may expect higher order diagrams such as Barr-Zee type two- 


enhance {g — 2)^ as in the case of MSSM with large tan/? 53|, [5^. In our estimate, the 


oop diagrams 52| may 
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FIG. 5: A two-loop Barr-Zee type diagram for (g — 2) 




dominant two-loop diagram is shown in Fig. [5l Other diagrams, such as the one with LQs 
running inside the loop, are suppressed, for example, by small muon mass, and we do not 
consider them. Although the diagram in Fig. |5] may look comparable with the one-loop 
diagrams due to large we still need chirality flip inside the muon line in the fermionic 

triangle loop. Concretely, the diagram is estimated to be suppressed at least by 

1 \ 32 \ 33 

~ -A A - 

167r2 “ " mt 

compared to the one-loop diagram. 
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(V.7) 


VI. CONCLUSION 


In this paper, we considered the recent CMS excess in h ^ /ir and the muon [g — 2) 
anomaly. We showed that we can accommodate both discrepancies by introducing two 
leptoquarks i?2(3,2,7/6) and i?2(3,2,l/6) that are free from proton decay problems at 
renormalizable level. The constraints from lepton flavor violating process r“ —?• /i “7 can 
be evaded by a natural cancellation between leptoquark contributions with some tuning on 
and X^^, where their orders can be the same. When the cancellation is realized, sizable 
couplings contributing to h —)■ /xr are allowed and then we give a reasonable explanation on 
the excess. The {g — 2)^ anomaly is also explained. Fin ally, we mention that various kinds 


of other anomalies in flavor physics have been reported 55l-l60l|. Giving a more exhaustive 


explanation in the context of leptoquarks would be an important task 


m 
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